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536/023.100 

AB This invention provides compns . and methods for producing translational 
components that expand the number of genetically encoded amino acids in 
eukaryotic cells. The components include orthogonal tRNAs , orthogonal 
aminoacyl-tRNA synthetases, orthogonal pairs of tRNAs/synthetases , and 
unnatural amino acids. Thus, Escherichia coli tyrosyl-tRNA 
synthetase (EcTyrRS) forms an orthogonal pair with the Bacillus 
stearothermophilus tRNACUA in mammalian cells. A general approach for the 
isolation of aminoacyl-tRNA synthetases that incorporate unnatural 
amino acids with high fidelity into proteins in response to an amber codon 
in Saccharomyces cerevisiae is based on the activation of GAL4 responsive 
reporter genes (HIS3, URA3 , or LacZ) by suppression of amber codons 
between the DNA-binding domain and transcriptional activation domain of 
GAL 4 . The optimization of a GAL 4 reporter for pos . selection of active 
EcTyrRS variants is described. A neg. selection of inactive EcTyrRS 
variants is also developed with the URA3 reporter by use of a small mol . 
(5-f luoroorotic acid) added to the growth media as a 'toxic allele 1 . Five 
amino acids have been incorporated into proteins efficiently, with high 
fidelity, in response to the nonsense codon TAG in S. cerevisiae: 
p-acetyl-L-phenylalanine, p-benzoyl-L-phenylalanine, p-azido-L- 
phenylalanine, O-methyl-L-tyrosine, and p-iodo-L-phenylalanine . A highly 
efficient method for the selective modification of proteins is described, 
which involves the genetic incorporation of azide or acetylene 
containing unnatural amino acids into protein in response to the 
amber nonsense codon; these amino acid side chains can then be modified by 
a Huisgen [3+2] cycloaddn. reaction. 

ST genetic code expansion aminoacyl tRNA synthetase genetic engineering; 
tyrosyl tRNA synthetase engineering genetic code Saccharomyces; 
unnatural amino acid genetic code tRNA synthetase engineering 
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Engineering of mutant orthogonal tRNA - aminoacyl tRNA synthetase pairs 
from Methanococcus jannaschii for incorporation of 
unnatural amino acids into proteins in vivo 

This invention provides compns . and methods for generating' components of 
protein biosynthetic machinery including orthogonal tRNAs , orthogonal 
aminoacyl-tRNA synthetases, and orthogonal pairs of tRNAs/synthetases. 
Methods for identifying orthogonal pairs are also provided. These 
components can be used to incorporate unnatural amino acids into 
proteins in vivo. Exemplary improvement of orthogonality of a tRNA from 
Methanococcus jannaschii, mutating tyrosyl tRNA synthetase so that it 
charges the Methanococcus jannaschii tRNATyrCUA with O-methyl-L-tyrosine, 
generating an archeal leucyl-tRNA synthetase pair, and evolution of an 
aminoacyl-tRNA synthetase using FACS are described. Sequences of 
exemplary orthogonal tRNAs and orthogonal aminoacyl tRNA synthetases are 
provided . 
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Dose-response relations for unnatural amino acids at the agonist 
binding site of the nicotinic acetylcholine receptor: tests with novel 
side chains and with several agonists 

Structure-function relations in the nicotinic acetylcholine receptor are 
probed using a recently developed method based on chemical synthesis of 
nonsense suppressor tRNAs with unnatural amino acid residues, 
site-directed incorporation at nonsense codons in Xenopus laevis 
oocytes, and electrophysiol . measurements. A broad range of 
unnatural amino acids, as many as 14 at a given site, are 
incorporated at three sites, a93, al90, and ctl98, all of 

which are tyrosine in the wild-type receptor and are thought to contribute 
to the agonist binding site. Confirming and expanding upon earlier 
studies using conventional mutagenesis, the three tyrosines are shown to 
be in substantially different structural microenvironments . In 
particular, a crucial role is established for the hydroxyl group of 
aTyr93, whereas a variety of substituents are functional at the 
analogous position of aTyrl98. Interestingly, consideration of 
three different agonists (acetylcholine, nicotine, and 
tetramethylammonium) does not discriminate between these two 
best-characterized binding site residues. In addition, double-mutation 
studies establish the independent effects of mutations at the pore region 
(second transmembrane region) and a the agonist binding site, and this 
observation leads to a novel strategy for adjusting EC50 values. These 
results establish the broad generality and great potential of the 
unnatural amino acid methodol . for illuminating subtle structural 
distinctions in neuroreceptors and related integral membrane proteins. 
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TI Pseudomonas translation system for incorporation of 

non-naturally encoded amino acids into proteins 
SO PCT Int. Appl., 149pp. 

CODEN: PIXXD2 

AB The invention provides methods and compns . for in vivo 
incorporation of non-naturally encoded amino acids into 

polypeptides by Pseudomonas species and strains derived therefrom. The 
Pseudomonas translation system comprises an orthogonal tRNA (O-tRNA) and 
an orthogonal aminoacyl-tRNA synthetase (O-RS) . Typically, the O-RS 
preferentially aminoacylates the O-tRNA with at least one non-naturally 
encoded amino acid and the O-tRNA recognizes at lease one selector codon . 
The system is capable of functioning in a Pseudomonas host cell or with 
the translation components of a Pseudomonas cell to provide a polypeptide 
comprising a non-naturally encoded amino acid. The system is exemplified 
by the incorporation of carbonyl group-containing 

p-acetyl-DL-phenylalanine and alkyne-containing propargyl-tyrosine into human 
growth hormone. Also provided are compns. including proteins with 
non-naturally encoded amino acids made by Pseudomonas species and strains 
derived therefrom, said proteins comprising novel reactive residues for 
conjugation with polyethylene glycol derivs . 
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synthetases genetically engineered for specificity toward non-natural 
amino acids 

PCT Int. Appl. , 276 pp. 
CODEN: PIXXD2 

This invention provides compns . and methods for producing translational 
components that expand the number of genetically encoded amino acids in 
eukaryotic cells. The components include orthogonal tRNAs , orthogonal 
aminoacyl-tRNA synthetases, orthogonal pairs of tRNAs /synthetases, and 
unnatural amino acids. Thus, Escherichia coli tyrosyl-tRNA synthetase 
(EcTyrRS) forms an orthogonal pair with the Bacillus stearothermophilus 
tRNACUA in mammalian cells. A general approach for the isolation of 
aminoacyl-tRNA synthetases that incorporate unnatural amino acids with 
high fidelity into proteins in response to an amber codon in Saccharomyces 
cerevisiae is based on the activation of GAL 4 responsive reporter genes 
(HIS3, URA3, or LacZ) by suppression of amber codons between the 
DNA-binding domain and transcriptional activation domain of GAL 4 . The 
optimization of a GAL 4 reporter for pos . selection of active EcTyrRS 
variants is described. A neg. selection of inactive EcTyrRS variants is 
also developed with the URA3 reporter by use of a small mol . 
(5-fluoroorotic acid) added to the growth media as a 'toxic allele 1 . Five 
amino acids have been incorporated into proteins efficiently, with high 
fidelity, in response to the nonsense codon TAG in S. cerevisiae: 
p-acetyl-L-phenylalanine, p-benzoyl-L-phenylalanine, p-azido-L- 
phenylalanine, O-methyl-L-tyrosine, and p-iodo-L-phenylalanine . A highly 
efficient method for the selective modification of proteins is described, 
which involves the genetic incorporation of azide or acetylene 
containing unnatural amino acids into protein in response to the amber 
nonsense codon; these amino acid side chains can then be modified by a 
Huisgen [3+2] cycloaddn. reaction. 
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TI Total Synthesis of Bouvardin, O-Methylbouvardin, and 0-Methyl-N9- 

desmethylbouvardin 
SO Journal of the American Chemical Society (1994), 116(19), 8544-56 

CODEN: JACSAT; ISSN: 0002-7863 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Concise total syntheses of bouvardin I and O-methylbouvardin II are 
described based on the asym. synthesis of p-hydroxy-L-4- 
iodophenylalanine derivative III (TBDMS = tert-butyldimethylsilyl ) , its 
coupling with the selectively protected N, 04-dimethyl-L- 
DOPA Me ester to provide peptide IV, and subsequent 
incorporation into a surprisingly successful key Ullmann 

macrocyclization reaction for preparation of the 14-membered cycloisodityrosine 
derivative subunit V of the bicyclic hexapeptides . Coupling* of V with 
BocNH-D-Ala-Ala-NMe-Tyr (Me) -Ala-OC6F5 followed by 18-membered-ring 
macrocyclization strategically conducted with formation of a secondary 
amide at a D-amino acid amine terminus (C2-N3 amide) provided 
O-methylbouvardin II. Selective demethylation (BBr3) of II provided 
bouvardin I in excellent conversion (86%) . The extensions of the studies 
to the preparation of 0-methyl-N9-desmethylbouvardin are detailed and its 
solution-phase conformational properties were examined by 1H NMR in efforts 
which confirm that the addnl . minor conformation of I and II (ca. 10-15%) 
observed in nonpolar solvents (CDC13, THF-d8), arise from a cis N9-C8 
N-methylamide conformation. 
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Total synthesis of L, L-isodityrosine and isodityrosine-derived agents: 
K-13, OF4949-III, and OF4949-IV 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Full details of the development of reaction conditions for implementation 
of an activated Ullmann condensation reaction that may be' conducted 
without amino acid racemization and that have proven suitable for 
incorporation of the selectively protected, f unctionalized 
L-Dopa derivs. are described. The application of this 
procedure in the total synthesis of L, L-isodityrosine, K-13 (I), 
OF-4949-III and -IV (II, R = H, Rl = Me, H) is detailed. Full details of 
a study of the macrocyclization reaction required for formation of the 
17-membered tripeptides incorporating a diaryl ether linked meta- and 
paracyclophane structural subunit are provided and illustrate that the 
cyclization in route to I and II (R = H, OH; Rl = Me, H) is optimally 
conducted on substrates bearing a carbamate derivative of the C-15/C-9 amine 
and a C-4 free phenol with C11-N10/C10-N11 amide bond closure. 
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AB 



A total of K-13 (I), an isodityrosine-derived cyclic tripeptide possessing 
noncompetitive angiotensin I converting enzyme inhibitory activity, is 
detailed and is based on the implementation of an activated Ullmann 
condensation reaction conducted under reaction conditions that permit 
incorporation of a selectively-protected catechol, including 
L-Dopa derivs., without amino acid racemization . 

Studies of the macrocyclization of 17-membered tripeptides incorporating a 
diaryl ether linked meta- and paracyclophane structural subunit are 
described. 
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Total synthesis of K-13 
Boger, Dale L. ; Yohannes, Daniel 

Dep. Chem.," Purdue Univ., West Lafayette, IN, 47907, 
USA 

Journal of Organic Chemistry (1989), 54(11), 2498-502 
CODEN: JOCEAH; ISSN: 0022-3263 
Journal 
English 

CAS REACT 110:232064 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE: 



DOCUMENT TYPE: 
LANGUAGE: 
OTHER SOURCE (S) 



=> 



EAST Search History 



Ref 

# 


Hits 


Search Query 


DBS 


Default 
Operator 


Plurals 


Time Stamp 


LI 


88972 


((Alfonta)OR(Schultz)OR(Zhang)). 
inv. 


US-PGPUB; 

1 If* Pi AT. 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/16 19:24 


L2 


363 


LI AND redox 


US-PGPUB; 

1 tC P» ATT. 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/16 19:25 


L3 


65 


LI AND ((redox)ADJ(active)) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/16 19:25 


L4 


31 


L3 AND dopa 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/16 19:26 


L5 


31 


L4 AND unnatural 


US-PGPUB; 

i i p* r> at. 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/16 19:29 


L6 


0 


L5@pd<"20041118" 


US-PGPUB; 

1 1 f P\ AT 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/16 19:30 




JO 




Ub-rorUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


A MP* 

AND 


UN 


2007/0i/lo 09:41 



3/16/07 7:33:00 PM 

C:\Documents and Settings\kgebreyesus\My Documents\EAST\Workspaces\10575991.wsp 



Page 1 



EAST Search History 



S2 


26 


(WO 2002/086075) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/13 12:41 


S3 


20 


(WO 2003/0082575) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/13 12:41 


S4 


14 


(WO 2003/0108885) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/13 12:44 


S5 


27376 


(Redox)AND(Active) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/13 12:45 


S6 


50 


(Redox)ADJ(Active)ADJ(amino)AD 
J(acid) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/16 19:23 


S7 


16 


S6 AND (dihydroxy) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


AND 


ON 


2007/03/13 12:49 



3/16/07 7:33:00 PM 

C:\Documents and Settings\kgebreyesus\My Documents\EAST\Workspaces\10575991.wsp 



Page 2 



